Perceptual learning in humans was examined in 2 experiments. In Experiment 1, participants received intermixed exposure to 2 similar compounds (AX, BX, AX, BX, . . .) and blocked exposure to a 2nd pair of similar compounds (CY, CY, . . . , DY, DY, . . .). Aversions established to AX and CY generalized less to BX than to DY. In Experiment 2, 1 pair of compounds was presented in a forward order (i.e., AX3 BX), whereas the 2nd pair of compounds was presented in a backward order (i.e., DY3 CY). Aversions established to AX and CY generalized less to BX than to DY. These results indicate that inhibitory associations contribute to perceptual learning in humans and thereby establish a fundamental similarity between the mechanisms that underlie perceptual learning in humans and rats.
Perceptual learning has been defined by Gibson (1963) as "any relatively permanent and consistent change in the perception of a stimulus array, following practice or experience with this array" (p. 29). The classic demonstration of perceptual learning is that reported by Gibson and Walk (1956) in which rats that had been exposed to two similar geometric figures learned to discriminate between them more rapidly than did those that had not. This effect has been replicated on many occasions (for a review, see Goldstone, 1998; Hall, 1991) . It is now well established that this perceptual learning effect depends on exactly how the stimuli are exposed. For example, in a study of perceptual learning, Dwyer, Hodder, and Honey (2004) gave humans presentations of two compound flavors (AX and BX), made similar by the presence of a common element (X), that were presented according to either an intermixed (i.e., AX, BX, AX, BX, . . .) or a blocked (AX, AX, . . . , BX, BX, . . .) schedule. Subsequently, an aversion established to AX was less likely to generalize to BX in participants given intermixed rather than blocked exposure. This scheduling effect has also been demonstrated in rats (e.g., Symonds & Hall, 1995) and chicks (e.g., Honey, Bateson, & Horn, 1994) and is the subject of a continuing theoretical debate.
On the one hand, some have supposed that the scheduling effect lends support to a (nonassociative) Gibsonian interpretation of perceptual learning. Gibson (1969) suggested that when two stimuli (AX and BX) are exposed in such a way as to allow their comparison, a process of stimulus differentiation operates that increases attention to their unique features (A and B) relative to their common features (X). This suggestion is consistent with the finding that intermixed exposure, which should provide an opportunity for stimulus comparison, is a more effective means of generating a perceptual learning effect than is blocked exposure, which provides little scope for stimulus comparison (see also Honey et al., 1994; Symonds & Hall, 1995) . More recently, Hall (2003 , see also Blair & Hall, 2003 has described a process of salience modulation that might underpin stimulus differentiation. Hall began by making the uncontentious assumption that during intermixed exposure to AX and BX, excitatory associations will form between the components of the two compounds, that is, between A and X and between B and X. Once these associations are formed, AX will retrieve a representation of the absent B and BX will retrieve a representation of the absent A, and, under these conditions, Hall (2003) suggested that A's and B's salience will be maintained. However, X's salience will not be maintained in this way because whenever X is activated (i.e., by A or B) it is present, and continued exposure to X will cause it to suffer a reduction in salience. In a blocked schedule, the salience of B (and A) will not be maintained because B is not activated in its absence, and the salience of A, B, and X will decline more or less equally.
On the other hand, it has been argued that an entirely associative explanation for perceptual learning can also provide an account of the scheduling effect (McLaren & Mackintosh, 2000; see also McLaren, Kaye, & Mackintosh, 1989) . McLaren and Mackintosh (2000) assumed that the associative activation of A in the presence of B (and vice versa) should allow the formation of inhibitory links from A to B (and from B to A). This means that B is not activated when the AX compound is presented (e.g., during conditioning) and that A is not activated when BX is presented (e.g., at test). During blocked exposure, although excitatory connections between A and X and between B and X are still presumed to be established, there will be less opportunity for inhibition to develop between A and B. The clearest evidence in favor of the associative analysis comes from a series of experiments reported by Bennett, Scahill, Griffiths, and Mackintosh (1999) . According to the associative analysis offered by McLaren and Mackintosh (2000) , the inhibitory association from B to A is of primary importance in generating perceptual learning because it is this association that will prevent (the directly conditioned) A from being retrieved during the BX test trials. To test this prediction, Bennett et al. (1999) gave rats either forward pairings (i.e., AX3 BX) or backward pairings (i.e., BX3 AX) of AX and BX. According to associative principles (e.g., Wagner, 1981) and findings from Pavlovian conditioning procedures (see Ewing, Larew, & Wagner, 1985; Honey, 1996; Maier, Rapaport, & Wheatley, 1976) , forward pairings of AX and BX should be a more effective means of generating an inhibitory association from B to A than should backward pairings (which should result in an inhibitory association from A to B). The clear prediction of the associative account, therefore, is that forward pairings should produce a more marked perceptual learning effect than backward pairings do. However, according to the Gibsonian analysis, both forward and backward pairings should provide equivalent opportunities for stimulus comparison and, therefore, for stimulus differentiation. Hall's (2003) account also predicts that forward and backward pairings should produce no difference in perceptual learning: Both types of pairing allow associations to form between A and X and between B and X, and these associations should allow A to be activated in its absence during presentation of BX and B to be similarly activated during presentation of AX. Under these circumstances, after both types of pairing, the salience of A and B will have been maintained to an equivalent extent while that of X will have declined. The results reported by Bennett et al. (1999; see also Dwyer, Bennett, & Mackintosh, 2001; Dwyer & Mackintosh, 2002) favor the associative account: There was greater evidence for perceptual learning after forward pairings than after backward pairings.
Our general aim in the experiments reported here was to assess whether evidence taken to support the contribution of inhibitory associations to perceptual learning in rats can also be observed in humans. To this end, we report the results of two experiments. Experiment 1 is an attempt to provide a within-participants demonstration of the scheduling effect described above, and Experiment 2 assesses whether an order effect of the form reported by Bennett et al. (1999) can be demonstrated in humans using a within-participants procedure. Although it has been demonstrated elsewhere that preexposure order can affect the formation of inhibition in humans (Artigas, Chamizo, & Peris, 2001; Graham, 1999) , the influence of preexposure order on perceptual learning was not assessed in these studies. If the current experiments are successful, then they would begin to represent a secure basis for the suggestion that inhibitory associations contribute to perceptual learning in general.
Experiments 1 and 2
In both experiments, participants were exposed to compound stimuli from two modalities (flavor and odor) prior to receiving aversive conditioning trials with two of the compounds and then a series of test trials. In Experiment 1, pairs of compounds constructed from components from one modality (e.g., odors) were exposed in an intermixed fashion (AX, BX, . . . , BX, AX, . . .) and pairs of compounds from the other modality were exposed in blocks (CY, CY, . . . , DY, DY, . . .). Participants then received conditioning trials in which separate presentations of AX and CY were paired with the presentation of the bitter substance Bitrex. After these conditioning trials, participants received presentations of all four compounds (AX and BX; CY and DY). Examples of the exposure sequences used in Experiment 1 are shown in Table 1 . In each stage of the experiment, participants were required to rate the pleasantness of the compound that they were sampling (and whether that compound was the same as the previous compound). If intermixed exposure is more effective than blocked exposure in producing perceptual learning, then DY should be rated as less pleasant than BX. This would replicate in a within-subject procedure the between-subjects effect reported by Dwyer et al. (2004) . A within-subject procedure was first used by Blair and Hall (2003) in a series of experiments with rats. Such withinsubject procedures have the advantage of ruling out less interesting interpretations of schedule effects. The results of Experiment 1 should allow us to establish an important parallel between perceptual learning in humans and perceptual learning in nonhuman animals.
In Experiment 2, the pairs of compounds from two modalities were presented in two consistent sequences in which AX consistently preceded BX (AX3 BX) and DY consistently preceded CY (DY3 CY). As in Experiment 1, after this preexposure stage, AX and CY were paired with Bitrex and then generalization to BX and DY was assessed. Examples of the exposure sequences used in Experiment 2 are shown in Table 1 . According to McLaren and Mackintosh (2000) , the difference between these two sequences Note. For half of the participants, A, B, and X are flavors and C, D, and Y are odors; for the remainder, these stimulus assignments were reversed. The ϩ sign denotes the addition of Bitrex.
should result in less generalization from AX to BX than from CY to DY. If this was found, then it would replicate, in a withinsubject design in humans, results from a between-subjects design in rats (Bennett et al., 1999) and further strengthen the parallel between perceptual learning in humans and perceptual learning in other animals.
Method Participants and Stimuli
In Experiments 1 and 2, a total of 64 undergraduate students, with ages ranging from 18 to 27 years, were recruited through the participant panel in the School of Psychology at Cardiff University and gained course credit for taking part. In Experiment 1, 21 participants were women and 11 were men; in Experiment 2, 23 participants were women and 9 were men.
The compound-flavor stimuli, sucrose-lemon and saline-lemon, were made from 0.1% wt/vol saline, 1.0% wt/vol sucrose, and 3.5% Jif Lemon Juice (Colman's, Norwich, United Kingdom). The compound-odor stimuli (raspberry-lemon and strawberry-lemon) were made from three kinds of scented pads supplied by Dale Air (Lytham, United Kingdom), listed in their catalogue as Lemon-Wild (218), Raspberry (CARV), and Strawberry (RA123). It is worth noting that in spite of the fact that one of the flavors had the same name as one of the odors (i.e., lemon), the two stimuli were quite distinct, reducing the possibility of any generalization between them. The bitter substance added to induce aversion was 0.1 parts per million Bitrex (Macfarlan Smith Ltd., Edinburgh, United Kingdom). This substance is normally used to denature household chemicals to reduce the likelihood of accidental consumption and, although tasting exceptionally unpleasant, is not harmful.
The stimuli were presented at room temperature in special containers, constructed from standard 23-cl (8-oz) canteen-style disposable polythene cups and a fixed plastic lid that contained a 2-cm recess and a drinking aperture. Flavor stimuli consisted of 5-ml samples placed in the base of the cup, and odor stimuli consisted of scent pads that were placed adjacent to one another inside the recess of the lid. During the flavor trials, each cup contained a 5-ml sample of a compound flavor (that was mixed with Bitrex during the conditioning trials) and the lid did not contain any odor. During odor presentations, each cup contained 5 ml of plain water, except during conditioning, when this was replaced with 5 ml of Bitrex. However, the participants were not informed about whether the cups, placed in a line on a table in front of them, contained a flavor or an odor. Plain water was continuously available in a separate polythene cup.
General Procedure and Instructions
On each trial, participants were required to sample the contents of a cup and both to rate its pleasantness and to judge whether the current sample was the same as that presented on the previous trial. The written instructions given to the participants are shown below:
You will be sampling a series of odors and solutions, many of which will be quite similar to each other. Some of them may be unpleasant, but none is harmful. On each presentation, swirl the solution around your mouth while inhaling the odor, and then swallow. Once you have done this, please rate how pleasant you found the taste of the solution and the smell of the odor (individually) on a scale from Ϫ100 to ϩ 100. Zero is neutral, negative numbers are unpleasant and positive numbers are pleasant.
Once you have done this, please indicate if you think that the current solution was the same as, or different to the one you tasted immediately before. Please also indicate if you think that the current odor was the same as, or different to the one presented immediately before.
One of the aims of this study is to investigate whether people change their evaluation of a flavor or odor over a limited number of repeated exposures. So, there is no reason to automatically give the same or a similar "pleasantness" rating to a solution or odor that you have encountered before. Consider each individually. (Of course, if you find two exposures similarly pleasant, then give them a similar rating.)
To avoid the presentations interfering with each other, please take a sip of water, and a deep breath between each presentation.
Once the experimenter had ensured that the participants understood these instructions, the experiment began with a sip of water. The sampling of the contents of each cup was followed by a deep breath and a sip of plain water. Then the pleasantness of both the flavor and the odor were rated by giving the experimenter a number on a scale of Ϫ100 to 100, and samedifferent judgments were performed. Once the same-different judgment had been made, the next trial began. Each trial lasted approximately 15 s. No feedback was given by the experimenter at any time.
Preexposure, Conditioning, and Test
Both experiments were nominally split into three stages: preexposure, conditioning, and test. However, the stimulus presentations from all stages were arranged as a continuous sequence (see above).
Experiment 1: Preexposure. Participants received six exposures to each of the compound stimuli (AX, BX, CY, and DY). These exposures were arranged as 12 pairs: 6 intermixed (3 AX, BX and 3 BX, AX) and 6 blocked (3 CY, CY and 3 DY, DY). The identities of AX and BX and of CY and DY were counterbalanced so that half of the participants received intermixed trials with flavors and blocked trials with odors and the remaining participants received the reverse arrangement. Intermixed pairs were presented at Positions 1, 3, 5, 7, 9, and 11 within the sequence and blocked pairs at Positions 2, 4, 6, 8, 10, and 12 or vice versa. Within the subgroups created by counterbalancing the sequence, half of the participants received blocked trials for CY at Positions 2, 4, and 6 (or 1, 3, and 5) before blocked trials with DY at Positions 8, 10, and 12 (or 7, 9, and 11), and the other half received the opposite sequence (pairs of DY preceding those of CY). Half of the subgroups created by the preceding counterbalancing operations received initial intermixed trials where AX was presented before BX at Position 1 (or 2) and BX was presented before AX at Position 3 (or 4) and so forth, continuing in double alternation, and half received the reverse patterning of intermixed pairs. There were, therefore, 16 preexposure sequences.
Experiment 2: Preexposure. Participants received six exposures to each of the compound stimuli (AX, BX, CY, and DY) that were again arranged into 12 pairs: 6 forward (AX, BX) and 6 backward (DY, CY). The identities of AX and BX and of CY and DY were counterbalanced so that half of the participants received forward trials with flavors (and backward trials with odors), and half received forward trials with odors (and backward trials with flavors). The forward pairs were presented at Positions 1, 3, 5, 7, 9, and 11 within the sequence and the backward pairs at Positions 2, 4, 6, 8, 10, and 12 or vice versa. The identities of each compound were counterbalanced so that, for example, for half of the participants, AX was sucrose-lemon and BX was saline-lemon, and for the other half, the reverse was true.
Experiments 1 and 2: Conditioning. The participants then received five separate presentations of AX and of CY that were adulterated with Bitrex and presented in a pseudorandom order with the constraint that there were no more than two trials of the same type in succession and that for half of the participants, the sequence began with AX, and for the remainder of participants, it began with CY.
Experiments 1 and 2: Test. Each participant received two test sequences that contained two occasions on which the judgment "same" was correct and two on which "different" was correct. The sequences were AX, BX, BX, AX, AX (Sequence 1); or BX, AX, AX, BX, BX (Sequence 2); and CY, DY, DY, CY, CY (Sequence 3); or DY, CY, CY, DY, DY (Sequence 4). Half of the participants received Sequences 1 and 3 and the remainder received Sequences 2 and 4. For half of the participants in each of these subgroups, the AX-BX sequence was presented first and the CY-DY sequence second; for the remaining participants, this arrangement was reversed.
Data Analysis
The absolute levels of the pleasantness ratings for all compounds varied greatly between participants during the test. Therefore, we expressed these ratings as a difference score, which reflected the difference between the ratings given to each compound during the test from those made for the corresponding compound given during preexposure. Because ratings for flavor were irrelevant on odor trials (and ratings for odor were irrelevant for flavor trials), these data were not subjected to statistical analysis. Same-different judgments were collected throughout the preexposure trial sequence, and the percentage of correct responses was calculated to determine their accuracy. In Experiment 1, during preexposure, these percentage-correct scores were compromised by the nature of the two preexposure sequences: The correct response for the first and second member of intermixed pairs was always "different," whereas the correct response to the second member of blocked pairs was always "same." However, as indicated above, the nature of the test sequences meant that they were not compromised in this way. A significance level of p Ͻ .05 was adopted throughout this article.
Results and Discussion

Experiment 1
The left-hand panel of Figure 1 shows the mean change in pleasantness ratings between preexposure and test for the intermixed (AX, BX) and blocked (CY, DY) conditions, collapsed across the counterbalanced subgroups. This panel suggests that (a) there was a large decrease in ratings of AX after its pairing with Bitrex that was not apparent in the ratings given to BX, and (b) there was a decrease in ratings to CY that was also evident in the ratings given to DY. A three-way analysis of variance (ANOVA) was conducted on the difference scores, with conditioning status (AX-CY vs. BX-DY), preexposure (intermixed vs. blocked), and modality (flavor vs. odor stimuli) as factors. This analysis confirmed the preceding description of the left-hand panel of Figure 1 . Thus, there was a main effect of conditioning status, F(1, 30) 4.20, MSE ϭ 23.56. A parallel analysis conducted on the baseline scores (Ms: AX ϭ 10.25, BX ϭ 9.56, CY ϭ 9.95, and DY ϭ 10.43) used to calculate the change in pleasantness ratings revealed no effects of conditioning status, preexposure, and modality and no interactions between these factors, maximum F(1, 30) ϭ 1.08, MSE ϭ 30.19.
The mean percentages correct for the same-different judgments during preexposure and test for the intermixed condition were 51.56% and 56.25%, respectively, and for the blocked condition were 46.88% and 48.44%, respectively. Separate ANOVAs conducted on the preexposure and test results confirmed that there were no effects of stimulus modality or preexposure type and no interaction between these factors, largest F(1, 30) ϭ 1.24, MSE ϭ 21.15. Same-different judgments did not differ from chance during either preexposure or test for intermixed and blocked conditions, largest t(31) ϭ 1.19.
Experiment 2
Inspection of the right-hand panel of Figure 1 shows the mean change in pleasantness ratings between preexposure and test for the forward (AX3 BX) and backward (DY3 CY) preexposure conditions. This figure reveals that whereas there was a large decrease in ratings of AX that was not accompanied by a change in ratings of BX, the change in ratings of CY was accompanied by a change in ratings of DY. A three-way ANOVA revealed an effect of conditioning status, F(1, 30) ϭ 54.48, MSE ϭ 42.59, and no effect of stimulus type or preexposure (Fs Ͻ 1). There was, however, an interaction between conditioning status and preexposure order, F(1, 30) ϭ 24.38, MSE ϭ 42.69, but no other interactions (Fs Ͻ 1). Analysis of the simple effects revealed that the scores for AX and BX differed, F(1, 30) ϭ 44.63, MSE ϭ 68.19, and that those for CY and DY differed, F(1, 30) ϭ 9.87, MSE ϭ 28.98. This analysis also revealed that the scores for BX and DY differed, as did the scores for AX and CY, smallest F(1, 30) ϭ 10.46, MSE ϭ 71.22. A parallel analysis of the baseline scores (Ms: AX ϭ 8.95, BX ϭ 9.54, CY ϭ 10.09, and DY ϭ 9.21) used to calculate the change in pleasantness ratings revealed no effects of conditioning status, preexposure, and modality and no interactions between these factors, maximum F(1, 30) ϭ 1.11, MSE ϭ 21.16.
The mean percentages correct for the same-different judgments during preexposure and test for the forward condition were 48.21% and 55.50%, respectively, and for the backward condition were 55.14% and 61.07%, respectively. Separate ANOVAs conducted on the preexposure and test results confirmed that there were no effects of stimulus modality or preexposure type and no interaction between these factors (Fs Ͻ 1). Once again, same-different judgments did not differ from chance during both preexposure and test for forward and backward conditions, largest t(31) ϭ 1.94.
Before we discuss the general implications of these results, one specific aspect of them requires brief consideration. In both Experiments 1 and 2, there was not only a difference between the scores for the (generalization) test stimuli (BX and DY) but also a difference between the scores given to the conditioned stimuli (AX and CY). The scores given to AX (presented in an intermixed or forward relationship to BX) were consistently greater than those given to CY (presented in a blocked or backward relationship to DY). Although there are good grounds for supposing that generalization between AX and BX should be less marked than generalization between CY and DY, the fact that the scores for AX and CY differed is, in some respects, unexpected. However, as it transpires, this difference was not present on the first presentations of AX and CY in either Experiment 1 (AX ϭ Ϫ11.29 and CY ϭ Ϫ10.52) or Experiment 2 (AX ϭ Ϫ12.51 and CY ϭ Ϫ11.78), largest F(1, 30) ϭ 1.89, MSE ϭ 23.11. It seems reasonable to suppose, therefore, that the difference between AX and CY scores during test was a product of differential secondary extinction (see Pavlov, 1927, pp. 54 -57) produced by intermixing BX and DY with AX and CY during testing: That is, the difference between AX and CY reflected not a difference in conditioning to these stimuli but rather the fact that participants considered BX less similar to AX than they did DY to CY.
General Discussion
We conducted this study with a simple aim: to investigate whether the mechanisms that underlie perceptual learning in rats also play a role in perceptual learning in humans. To this end, two experiments were conducted that closely parallel those conducted in rats. Experiment 1 confirmed that using a within-participants procedure that intermixed preexposure trials is a more effective way of generating perceptual learning than is blocked preexposure. This finding replicates, using novel stimulus compounds, an effect only observed to date using between-participants procedures in humans (see Dwyer et al., 2004) . This finding, demonstrated on many occasions in nonhuman animals, is consistent with a nonassociative Gibsonian analysis (see Honey et al., 1994; Symonds & Hall, 1995) and also Hall's (2003; see also Blair & Hall, 2003) salience modulation account. The results of Experiment 2, however, are not consistent with this kind of analysis but again parallel an important finding from the animal literature (Bennett et al., 1999) . In Experiment 2, the order in which the pairs of compounds were presented was varied: forward (AX3 BX) and backward (DY3 CY). An aversion then established to AX and CY generalized less markedly to BX than to DY. The Gibsonian analysis is undermined by this pattern of results because both orders of preexposure provide equivalent opportunity for stimulus comparison. This finding also contradicts Hall's salience modulation account, because both forward and backward orders will result in the preserved salience of unique elements, suggesting that both orders should reduce generalization to an equivalent degree. Indeed, given the fact that when AX precedes BX, there might be residual activation of A during BX, then the ability of X to activate A when A is absent will be compromised. Under these conditions, the salience of B should be better maintained than the salience of A, and after DY3 CY pairings, the salience of C will be better maintained than the salience of D. Now, when AX and CY are paired with Bitrex, X should gain more aversive properties than Y does (because A is a less effective overshadowing agent than is C), and there should be less generalization to DY than to BX. The results of Experiment 2, however, reveal the opposite pattern of generalization and undermine this analysis in terms of salience modulation. Instead, the results of Experiment 2, like the findings of Bennett et al. (1999) , provide clear support for any associative analysis of perceptual learning (e.g., McLaren & Mackintosh, 2000) . Applying standard associative principles (e.g., Wagner, 1981) , it can be shown that intermixed (but not blocked) exposure will foster the development of (mutual) inhibition between B and A, and forward (but not backward) pairings of AX with BX should allow the formation of inhibition from B to A. This inhibition will mean that when BX is presented at test, any tendency for A to become active (because X is associated with A) will be weak and generalization reduced.
It is also worth noting that the finding that same-different judgments were not differentially affected by the types of preexposure given in Experiments 1 and 2 is not consistent with a Gibsonian analysis, which seems obliged to predict that all measures of discriminability should be affected by the preexposure schedule in the same way. Dwyer et al. (2004) noted that the associative analysis is not constrained to predict that all measures of discriminability will be equally influenced by the schedule of exposure. If, for example, same-different judgments were based on a comparison of the decaying trace representation of the previous trial with the currently activated representation, then inhibition between A and B might suppress this trace representation and make such a comparison more difficult. However, given the fact that the percentages of correct same-difference judgments in Experiments 1 and 2 were not significantly above chance, it might be inappropriate to draw any firm conclusions from these results (but see Dwyer et al., 2004) .
Given the remarkable degree of consistency between the results of Experiments 1 and 2 and formally identical studies that have been conducted with rats, it is tempting to conclude that the associative analysis that these results support provides a compelling and general account of perceptual learning. This conclusion is not supported by the results of other recent experiments conducted on perceptual learning in humans in which the critical stimuli were pictures of faces (Mundy, Honey, & Dwyer, 2006) . In Mundy et al. 2006 , too, we found an effect of schedule of preexposure (intermixed vs. blocked) on subsequent discrimination learning using a within-participants design. However, in a second study, we observed that (simultaneous and successive) discrimination learning involving faces proceeded more readily after simultaneous exposure to the critical faces than after successive (intermixed) exposure to them. On the one hand, this pattern of results is inconsistent with the associative analysis because, according to associative principles, inhibitory associations should be more likely to form when participants receive separate, intermixed exposure to two stimuli than when they have simultaneous exposure to them. It is also inconsistent with Hall's (2003) account for similar reasons. On the other hand, it is broadly consistent with Gibson's approach because, in her own words, "simultaneous comparison is no doubt the simplest for differentiation of two stimulus objects and the discovery of contrasts and feature differences must begin in this way" (Gibson, 1969, p. 145) . One relatively uncontentious conclusion that can be drawn from the results that are currently available, then, is that perceptual learning is multiply determined (cf. Artigas, Sansa, Blair, Hall, & Prados, 2006; Artigas, Sansa, & Prados, in press; Prados, Hall, & Leonard, 2004) .
The results of Experiments 1 and 2 establish that inhibitory associations provide one basis for perceptual learning in humans, as they do in rats. It remains a matter for future research to specify the conditions that favor the contribution of associative and Gibsonian processes to perceptual learning and to develop a satisfactory specification of the mechanism that underlies those effects that support a Gibsonian approach (for an extended discussion of this issue, see Mundy et al., 2006) .
